Coronary artery constriction in rats: necrotic and apoptotic myocyte death.
The purpose of this study was to determine whether coronary artery narrowing was associated with the activation of necrotic and apoptotic myocyte cell death in the myocardium and whether these 2 forms of cell death were restricted to the left ventricle, or involved the other portions of the heart. Coronary artery narrowing was surgically induced in rats, and the animals were killed from 45 minutes to 12 days after surgery. Myocyte apoptosis was detected by the terminal deoxynucleotidyl transferase assay, confocal microscopy, and deoxyribonucleic acid (DNA) agarose gel electrophoresis. Myocyte necrosis was identified by myosin monoclonal antibody labeling of the cytoplasm. A separate group of animals was treated with trimetazidine in an attempt to interfere with tissue injury. Coronary artery narrowing was characterized by myocyte apoptosis in the left ventricle and interventricular septum, which progressively increased from 45 minutes to 6 days. However, apoptosis was not observed at 12 days. Conversely, myocyte necrosis reached its maximum value at 1 day and was still present at 12 days. This form of cell death affected not only the left ventricular free wall and interventricular septum, but also the right ventricle. Cell necrosis markedly exceeded apoptosis at all intervals. At the peak of cell death, myocyte necrosis was 52-fold and 33-fold higher than apoptosis in the left ventricle and septum. In conclusion, necrotic myocyte cell death is the prevailing form of damage produced by coronary artery narrowing, but apoptotic cell death contributes to the loss of myocytes in the ischemic heart. Trimetazidine treatment attenuated the extent of myocardial damage produced by global ischemia.